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، ﻇﺎﻫﺮي اﭘﻚ دارﻧﺪ. ﺣﺬف ﻧﻤﺎﻳﺶ ﻓﻠﺰيو  ﺧﻮاص ﻣﻜﺎﻧﻴﻜﻲ ﻣﻄﻠﻮب ﻋﻠﻲ رﻏﻢرﺳﺘﻮرﻳﺸﻦ ﻫﺎي زﻳﺮﻛﻮﻧﻴﺎ  اﻫﺪاف:ﻣﻘﺪﻣﻪ و 
 ﺑﺮاي ﺑﻬﺒﻮد ﻇﺎﻫﺮ رﺳﺘﻮرﻳﺸﻦ ﻫﺎي زﻳﺮﻛﻮﻧﻴﺎﻳﻲ اﺻﻼح رﻧﮓ اﻣﺮوزه زﻳﺮﻛﻮﻧﻴﺎي ﺗﺮاﻧﺴﻠﻮﺳﻨﺖ ﻫﻤﺮاه ﺑﺎ روش ﻫﺎي ﻣﺨﺘﻠﻒ
 ﻳﻲﺎﻴﺮﻛﻮﻧﻳز ﻚﻴو رﻧﮓ ﺳﺮاﻣ ﻲﺑﺮ ﺳﺨﺘ ﻨﮓﻴﻜﻠﻳو ﺗﺮﻣﻮﺳﺎ يﺰﻴاﺛﺮ رﻧﮓ آﻣ ﺗﻌﻴﻴﻦﻣﻌﺮﻓﻲ ﺷﺪه اﻧﺪ. ﻫﺪف از اﻳﻦ ﻣﻄﺎﻟﻌﻪ 
  .اﺳﺖ wobniaR
 ,wobniaRﻣﻴﻠﻴﻤﺘﺮ از دو ﻧﻮع زﻳﺮﻛﻮﻧﻴﺎي ) 1×8ﻧﻤﻮﻧﻪ دﻳﺴﻚ ﺷﻜﻞ ﺑﺎ اﺑﻌﺎد  04: در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ي آزﻣﺎﻳﺸﮕﺎﻫﻲ ﻫﺎ روش
ﺳﺎﺧﺘﻪ و ﭘﺎﻟﻴﺶ ﺷﺪﻧﺪ. ﻧﻤﻮﻧﻪ ﻫﺎي  gnillimﺑﻪ روش  dedahsnuو  dedahserp( aeroK ,ssoneG
ﻧﻤﻮﻧﻪ از ﻫﺮ ﮔﺮوه ﺑﺮاي  01رﻧﮓ آﻣﻴﺰي ﺷﺪﻧﺪ. ﻛﻠﻴﻪ ﻧﻤﻮﻧﻪ ﻫﺎ ﺳﻴﻨﺘﺮ ﺷﺪه و ﻣﺠﺪدا ﭘﺎﻟﻴﺶ ﺷﺪﻧﺪ.  2Aﺑﻪ رﻧﮓ  dedahsnu
ﻧﻤﻮﻧﻪ دﻳﮕﺮ ﺑﺮاي ﺗﺴﺖ ﻫﺎردﻧﺲ ﺑﺎ  01( و ynamreG ,HbmG tneDugeDﺗﺴﺖ رﻧﮓ ﺳﻨﺠﻲ ﺑﺎ اﺳﭙﻜﺘﺮوﻓﺘﻮﻣﺘﺮ )
ﺳﺎﻳﻜﻠﻴﻨﮓ اﺳﺘﻔﺎده ﺷﺪﻧﺪ. ﻋﻤﻠﻴﺎت ﺗﺮﻣﻮ )napaJ ,oyotutiM ,221-MH( retset ssendrah srekcivorciM
ﺳﻴﻜﻞ روي ﻛﻠﻴﻪ ﻧﻤﻮﻧﻪ ﻫﺎ اﻧﺠﺎم ﺷﺪ و ﺗﺴﺖ ﻫﺎي رﻧﮓ ﺳﻨﺠﻲ و ﻫﺎردﻧﺲ ﻣﺠﺪدا اﻧﺠﺎم ﺷﺪﻧﺪ. ﺳﭙﺲ داده ﻫﺎ در  00001در 
ﺑﻪ ﻋﻨﻮان آﺳﺘﺎﻧﻪ درك رﻧﮓ و ﻣﻘﺒﻮﻟﻴﺖ ﻛﻠﻴﻨﻴﻜﻲ رﻧﮓ  5,5و  6,2وارد ﺷﺪ. ﻣﻘﺎدﻳﺮ رﻧﮓ ﺑﺎ اﻋﺪاد  32 SSPSﻧﺮم اﻓﺰار 
ﺑﺮاي آﻧﺎﻟﻴﺰ داده  tset-t elpmas-enoو  tset-t tnednepedni ،tset-t deriapﻣﻘﺎﻳﺴﻪ ﺷﺪﻧﺪ و ﺗﺴﺖ ﻫﺎي آﻣﺎري 
  (50.0=eulav-pﻫﺎ ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮار ﮔﺮﻓﺘﻨﺪ. )
 ﺑﻮد. dedahs yllanretxeﭘﻴﺶ از ﺗﺮﻣﻮﺳﺎﻳﻜﻠﻴﻨﮓ ﺑﺎﻻﺗﺮ از زﻳﺮﻛﻮﻧﻴﺎي  dedahserpﻫﺎردﻧﺲ زﻳﺮﻛﻮﻧﻴﺎي : ﻳﺎﻓﺘﻪ ﻫﺎ
ﺷﺪ. رﻧﮓ دو ﻧﻮع زﻳﺮﻛﻮﻧﻴﺎ ﺑﻌﺪ از ﺗﺮﻣﻮﺳﺎﻳﻜﻠﻴﻨﮓ  dedahserpﺗﺮﻣﻮﺳﺎﻳﻜﻠﻴﻨﮓ ﻣﻨﺠﺮ ﺑﻪ اﻓﺖ ﻫﺎردﻧﺲ در زﻳﺮﻛﻮﻧﻴﺎي 
ﺖﺷاد ﻲﻬﺟﻮﺗ ﻞﺑﺎﻗ فﻼﺘﺧا.  فﻼﺘﺧا ﻦﻳازا ﻲﺷﺎﻧ ﮓﻧر ﺗدرز يﺎﻴﻧﻮﻛﺮﻳز ﺮexternally shaded  هوﺮﮔ رد ،هوﻼﻋ ﻪﺑ .دﻮﺑ
externally shaded  .ﺪﺷ ﺎﻫ ﻪﻧﻮﻤﻧ نﺪﺷ ﺮﺗدرز و ﺮﺘﻨﺷور ﻪﺑ ﺮﺠﻨﻣ ﮓﻨﻴﻠﻜﻳﺎﺳﻮﻣﺮﺗتوﺎﻔﺗ  ،ﺎﻴﻧﻮﻛﺮﻳز عاﻮﻧا ﻦﻴﺑ ﮓﻧر
 ﻂﻳاﺮﺷ زا ﺮﺘﻤﻛ ﻲﮕﻤﻫ ﮓﻨﻴﻠﻜﻳﺎﺳﻮﻣﺮﺗ زا ﺪﻌﺑ و ﮓﻨﻴﻠﻜﻳﺎﺳﻮﻣﺮﺗ زا ﻞﺒﻗ5,5  يﺎﻴﻧﻮﻛﺮﻳز ﮓﻧر ﺮﻴﻴﻐﺗ ﺰﺟ .ﺪﻧدﻮﺑexternally 
shaded ﮓﻨﻴﻠﻜﻳﺎﺳﻮﻣﺮﺗ ﺮﺛا ﺮﺑ، زا دراﻮﻣ ﻪﻴﻘﺑ 2,6 .ﺪﻧدﻮﺑ ﺮﺘﻤﻛ ﻢﻫ  
 ﻪﺠﻴﺘﻧ و ﺚﺤﺑ:يﺮﻴﮔ  يﺎﻴﻧﻮﻛﺮﻳز ﻪﻛ ﺪﻫد ﻲﻣ نﺎﺸﻧ ﻪﻌﻟﺎﻄﻣ ﻦﻳا زا ﻞﺻﺎﺣ يﺎﻫ ﻪﺘﻓﺎﻳpreshaded  دﻮﺟو ﺎﺑ ﻚﭘا ﺎﻳ
 ﺖﻨﺳﻮﻠﺴﻧاﺮﺗ يﺎﻴﻧﻮﻛﺮﻳز ﻪﺑﺎﺸﻣ ﺲﻧدرﺎﻫ ﮓﻨﻴﻠﻜﻳﺎﺳﻮﻣﺮﺗ زا ﺲﭘ ،ﺮﺗﻻﺎﺑ ي ﻪﻴﻟوا ﺲﻧدرﺎﻫexternally shaded  .ﺖﺷاد
 عاﻮﻧا ﻪﺑﺎﺸﻣ ﻲﺟرﺎﺧ يﺰﻴﻣآ ﮓﻧر رد هﺪﻣآ ﺖﺳد ﻪﺑ ﻪﻴﻟوا ﮓﻧرpreshaded  ﮓﻨﻴﻠﻜﻳﺎﺳﻮﻣﺮﺗ زا ﺲﭘ ﮓﻧر ﻦﻳا تﺎﺒﺛ ﺎﻣا دﻮﺑ
ﻨﺸﻴﭘ رﻮﻛﺬﻣ دراﻮﻣ ﻪﺑ ﻪﺟﻮﺗ ﺎﺑ .دﻮﺑ ﺮﺘﻤﻛ ﻲﺟرﺎﺧ يﺰﻴﻣآ ﮓﻧر و ﺖﻨﺳﻮﻠﺴﻧاﺮﺗ يﺎﻴﻧﻮﻛﺮﻳز زا هدﺎﻔﺘﺳا ترﻮﺻ رد دﻮﺷ ﻲﻣ دﺎﻬ
 .ﺪﻨﺘﺴﻫ لﻮﺒﻗ ﻞﺑﺎﻗ ﻲﻜﻴﻨﻴﻠﻛ ﺮﻈﻧ زا تاﺮﻴﻴﻐﺗ ﻦﻳا ﺪﻨﭼ ﺮﻫ ،ﺖﺷاد ﺮﻈﻧ رد ار نﺎﻣز ﻲﻃ رد ﮓﻧر ﺮﻴﻴﻐﺗ لﺎﻤﺘﺣا  




Background and objectives: Despite favorable mechanical properties and elimination of 
metallic appearance, zirconia restorations are opaque. Nowadays, translucent zirconia and 
different color correction techniques are introduced to improve the appearance of zirconia 
restorations. The purpose of this study is determination of the effect of shading and 
thermocycling on the hardness and color of zirconia-based ceramic Rainbow. 
Methods: In this in vitro experimental study 40 disk shaped specimens in 8mm×1 mm 
dimensions were milled and polished from preshaded and unshaded zirconia blocks (Rainbow, 
Genoss, Korea). Unshaded specimens were colored to A2 shade. All specimens were then 
sintered and polished. Ten samples of each group were tested for color parameters using 
spectrophotometer (DeguDent GmbH, Germany) and the rest ten samples were used for hardness 
measurement with Microvickers hardness tester device (HM-122, Mitutoyo, Japan). 
Thermocycling in 10000 cycles was performed and color and hardness values were measured 
again. Data were analyzed using SPSS 23 software. Color values were compared with 2.6 as 
threshold for color perceptibility and 5.5 as clinical acceptability threshold. Paired t-test, 
independent t-test and one-sample t-test were used for data analysis. (p-value=0.05)   
Results: Hardness of preshaded zirconia before thermocycling was higher than externally shaded 
zirconia. Thermocycling reduced the hardness of preshaded zirconia. Color of preshaded and 
externally shaded zirconia after thermocycling were significantly different. This difference was 
due to more yellowish color of externally shaded zirconia. Externally shaded zirconia samples 
were turned to be lighter and more yellowish after thermocycling. All color  differences among 
zirconia groups, pre-thermocycling and post-thermocycling states were less than 5.5. Except the 
color change of externally shaded zirconia after thermocycling, all changes were also less than 
2.6. 
Conclusion: The results of this study revealed that despite higher primary hardness of preshaded 
or opaque zirconia; after thermocycling it showed hardness values similar to translucent 
externally shaded zirconia. The primary color achieved by external shading was similar to the 
preshaded zirconia color, but this color was less stable after thermocycling. According to these 
findings, it is suggested that for the use of translucent zirconia and external shading, the 
possibility of color changes with time should be considered; although these changes are 
clinically acceptable. 
Keywords: Zirconia, Coloring, Color, Hardness 
 
